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We report the results of our quenched lattice simulations of the Wilson action with a nonperturbatively determined clover term at β = 6.2 and compare them with those of the standard Wilson action at the same β value.
Simulations in full QCD are extremely slow, and are still carried out far from the continuum limit. A possible solution for this problem is the use of improved actions, for which the simulation gives the continuum limit at higher values of the cutoff a, reducing computational costs. An important step in the improvement program was taken recently by the Alpha collaboration, with the nonperturbative determination of the coefficient c SW in the clover action [1, 2] .
We present here the results of our study of hadron spectroscopy using the clover-improved Wilson action (see [1] for notation)
The nonperturbative expression of c SW is given in terms of the coupling β in [2] . We consider lattice volume 24 3 × 48 and coupling β = 6.2. We thus take c SW = 1.61375065. We also consider the unimproved case (c SW = 0) for comparison. Our statistics come from 50 quenched gauge configurations, generated by a hybrid overrelaxation algorithm with each update corresponding to a heat-bath sweep followed by 3 overrelaxation sweeps. The configurations are separated by 1000 updates.
The inversion of the fermion matrix is performed using the stabilized biconjugate gradient algorithm [3] . We restart the inversion from the current solution every 100 iterations, in order to reduce accumulation of roundoff errors [4] . We employ point-like sources.
We sum fermion propagators over the space directions x, y, z for sites within blocks of side 3, and then store the result. We then form hadron correlations from these "packed" propagators. This procedure becomes exact in the limit of an infinite number of configurations, since it corresponds to including gauge-noninvariant terms in the computation of hadron correlations (in our case we have checked that the errors thus introduced are negligible). This corresponds to gaining a factor 3 3 in storage, and has enabled us to have all quark propagators stored simultaneously. In this way we can form hadron correlations from nondegenerate combinations of quark flavors, as done in [5] .
Within the improvement program one can determine the critical value κ c using the unrenormalized current quark mass or "Ward identity" mass, defined through the improved PCAC relation as [1] 
Linear extrapolation to the limit of m W I = 0 provides a much more stable fit for the determi-nation of κ c than the conventional fit of pseudoscalar meson masses to the limit of zero pion mass. Our results for κ c are given below. In Table 1 we give our values of the inverse lattice spacing a −1 coming from ratios of the vector meson mass M V over its experimental value at different flavor combinations. We determine the strange-quark mass m s in lattice units from two methods: a fit of (M P S /M Table 2 are the values of the quantity
All our baryon mass values for the improved case come from linear fits of the masses as functions of the improved quark mass m q , except for the Σ − Λ mass splitting, where we used a quadratic fit. (Similarly for the c SW = 0 case, using as variable m q .)
Note that we have defined the quantity M Oct ≡ (M N + M Λ )/2 (this combination was chosen so that the resulting mass is flavor-symmetric). For this quantity the advantage of using the improved quark mass is clearest, see Fig. 1 . (A similar improvement is observed also with respect to plots using the unimproved bare quark mass m q .)
We show an APE plot in Fig. 2 for the improved case. Note that we divide at each point by M V interpolated to the strange-quark mass, corresponding to M Φ (i.e. a constant value). Experimental points in these figures correspond to M N , M Σ and M Ξ and appropriate meson masses. In Table 3 we give our mass values in MeV. With our present statistics the main effect of the nonperturbative improvement observed on hadron masses is a smaller spread in the value of the lattice spacing extracted from mesons with and without strange quarks. We have also shown how the use of the improved quark mass turns the rough behavior of the dependence of the octet baryon mass upon quark masses into a smooth one.
We are currently increasing our statistics [7] , and we plan to extend our simulations to the case with bermions [8] , an approximate method that allows for an estimate of dynamic quark effects. 
